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COOL SEASON GRASS VARIETY COMPARISONS 
IN H ARDING COUN TY 
F. R .  Gart n e r ,  R .  I .  Butterf i e l d ,  L. R .  Roat h and W. W. Thom pson 
Depart me n t  of A n i mal  Sc i e n ce 
Exte n s i o n  Se rv i c e  
Summary 
So u t h  Dakota State U n i vers i ty 
S H E E P  81- 1 0  
Yields o f  an imp roved var i e ty o f  na t ive wes t ern whea t gras s (Mandan 456 ) 
ranked h i ghes t o f  six pas ture gras ses in three out o f  s ix years o f  c l ipp ing 
s t udies . Yields o f  two s e lec t i ons of  na t ive green need legras s  ( Lodo rm 17d 
SD- 9 3 ) ranked very nea r thos e  o f  wes t ern wh ea tgra s s . Average longev i ty­
was also  h i ghes t for wes tern whea tgra s s . 
Y ie lds  o f  Oahe intermed i a t e  whea t grass ranked h i ghes t in  f ive o f  s i x  
years compared t o  five o ther hay-type gra s s es . Average longevi t i es o f  Oab e 
and Mandan 7 5 9  and Luna pub es cent wh ea tgras s wer e  ab o u t  e q ua l . 
Annua l  y i elds o f  int roduced gras s  varie t i es tended to f luc tua t e  more 
wid ely than yields o f  ei ther s e l ec t i ons of na t ive grasses or t o t a l  n a t ive 
range forag� . 
Obj e c t ives 
The purpo s e  of the p lant nurs ery trial  in nor thwes tern South Dako ta was 
to ( 1 ) p rovide in forma t i on for landowners on p lanting a special use pas ture 
for gra zing or hay produc t i on ; ( 2 )  a s s imi la te long term compara t ive yield 
and longevi ty data to s uppor t s eeding reconnnenda t i ons ; and ( 3 ) provide a 
vis ual  compar i s on o f  s u f f i c ient s i ze  p lant ings for area res idents , agency 
technicians , and o thers to obs erve growth and s urviva l  chara c teris t ics  o f  
var ious gras s es . 
Des cription of  Nursery Loca t ion 
The nurs ery was loca ted at the An telope Range Field S ta t ion approx­
ima tely 15 mi les sou theas t of  Bu f f alo , South Dako ta . So i ls a t  the s t a t ion 
are s ed imentary , mos t  hav ing deve loped f rom sandy shal es o f  the Hell Cr eek 
forma t ion . Soi ls in the nurs ery va ried f rom heavy c lay to clay loam wi th 
a r e s t r i c t ive c laypan at va rying dep ths below the surface . 
Total  annua l , growing s ea s on , and vege ta tion yea r prec i p i t a t ion fo r 
Red i g , So uth Dako t a , a re shown in Tab le 1 .  Redig , approxima t e ly 2 1  mi les 
so uthwes t o f  Antelope Range , is  the neares t 0 . S .  Wea ther Bureau repor t i ng 
s ta t i on wi th a long term record . Average annua l precipi ta t i on at Red ig was 
l /A 1 . . f h . f h f h - verage ongevi ty i s  an average o t e es t ima t es o t e percentage o t e 
s eed ed va riety remaining in the s tand in 19 7 7 , 1 9 7 8 , and 19 79 . 
46 
• 
• 
• 
• 
• 
• 
1 2 . 8  inches through 1 9 7 3 ; therea f t er , the average was corre cted t o  1 4 . 1 
inches . 
Procedures 
A Nisbet-�/ dri l l  wi th doub le d i s c  furrow op�ners and dep th bands was 
used to  p lant the seed in 7-inch row s pacings . Each vari ety was randomly 
a s s i gned to a � a c re p l o t  wi thout rep li cat ion . Twelve cool s ea s on gra s s es 
were p lanted in ear ly Ap ri l 19 7 1 ,  and s ix warm s eas on gra s s es wer e p lanted 
in early June . Wa rm s ea s on gras s es s eeded were b i g  b lues t em (NDG-4 ) , 
li t tl e  b lues t em (ND- 384 ) , s i deoa t s  grama (P i erre ) , and swi tchgrasses  ( Summer ,  
Pa th fi nd er , and NDG-9 6 5-9 8 ) . Warm season gras s e s  were no t s ucces s fully 
es tab l i shed and we re replanted June 1 ,  19 7 3 .  Th e ent ire nurs ery was fenced 
to  preven t gra z ing by domes tic  l ives tock . 
Samples  wer e harves ted in late June or  ear ly July wi th a Jaril/ mower . 
Two yi eld s amp les , each 3 x 30 f t . ,  were mowed and we ighed in the field . 
Sub-samp les , co l le c ted f rom who le s amples  were a l s o  we i ghed , then oven 
dried to d e termine moi s t ure content of the who le s amp les . Yields represent 
only weigh t  of the s eeded vari ety ; o ther vege t a t i on was s epara ted and 
removed . At the end of each growing s eason a l l  p lo t s  were mowed or gra zed as 
uni formly as pos s ib le to remove o ld growth . 
Gras ses were fer t i li zed wi th 40 lb / acre a c t ua l  ni trogen (ammonium ni trate ) in Apri l 1 9 7 3 ,  and 60 lb / acre N ( urea ) in Apr i l  1 9 78 . 
Un fer t i li zed nat ive forage yields  on a winter gra zed thin Claypan 
range s i t e near the p lant nur s ery were s ampled annual ly from 1 9 7 5  through 
1 9 7 8 . Na t ive fora ge y ie lds were es t ima ted for 19 7 3  and 19 79 . These data  
were  used to compare with yi elds o f  the  s eeded pas ture- type gra s s es . 
Res u l t s  and Discuss ion 
Good s o i l  moi s ture cond i t i ons at the t ime of p lant ing resul t ed in the 
es t ab l i shment o f  good to exce l lent s tands of mos t  coo l s eason variet ies . 
. None o f  the warm s ea s on gra s ses developed s ucces s ful s tands . Wes tern 
whea t gras s (Mandan 456 ) was the s lowes t cool s eas on gras s  t o  become es t ab ­
l ished , probab ly b ecaus e tha t p lo t  was si tua t ed o n  t h e  p oores t  s o i l  in the 
nurs ery . 
Pas tur e-Type Gras ses  
Annual yields o f  improved pas t ure- type gra s s es are  shown in Tab le 2 .  
Also , shown are annua l y i el ds o f  nat ive vege tat ion s amp led near the p lant 
nurs ery . 
In general ,  yields  o f  a l l  the pas ture gra s s es sharp ly decreased from 
1 9 7 3  thr ough 19 79 . Yi elds o f  the three s e lec tions o f  nat ive gra s s es ( green 
1/Mention of trade names does not cons t i tu t e  endors ement by the authors or 
South Dakota Sta t e  Univer s i ty . 
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needlegras s and wes tern whea tgras s ) were genera l ly grea ter  than the three 
i nt roduced grass var i e t ies . 
Res pons e to added nit rogen and above norma l prec i p i t a t ion was q ui t e 
evident in 1 9 7 3  and 1 9 7 8 . Th ere was probab ly some carryover e f fe c t  o f  the 
added ni t rogen in 1 9 7 5 and 19 79 . Rus s ian wi ldrye did no t respond to 
nit ro gen fer t i l i za t i on and was c lea r ly not adap ted to the s i te . Un fer t i l i zed 
na t ive forage y ields  equal led or exceeded yields of the improved grass 
va r i e t i es in th ree of the s ix years . 
Yields  o f  Mandan 456 wes tern whea t grass were e i ther highes t or ab ove 
the aver age yield o f  a l l  s ix pas ture gras ses in four of th e s ix years . 
Wes tern wh ea tgrass a l s o  had th e h ighes t  ave rage longevi ty in the la s t  
three years  ( 9 2% ) . Average longevi ty o f  th e o ther gra s ses was : cres ted 
wh eat gras s es ( 9 0 % ) , Rus s i an wi ldrye ( 7 5 % ) , and green need l egra s s es ( 6 8%) . 
Hay-Type Gra s s e s  
Yields o f  hay-type gra s s es fo l lowed t h e  s ame pa t tern as yie lds o f  
pas ture gra s s es ( Tab le 2 ) . Al l var i e t i es responded to added n i t ro gen in 
1 9 7 3  and 19 78 , but Oahe intermedi a t e  whea t gra s s  exhib i t ed the grea tes t 
respons e .  The intermed iate  wh ea t gras s es ( Oahe , Luna and Mandan 7 5 9 )  were 
the bes t p roduc ers in mos t yea rs . Th ese three variet ies also  ranked 
highes t in the percent age of the s eed ed species  rema ining in 1 9 7 7 , 19 78 , 
and 19 79 ( 8 3  to 89 % )  compared wi th less  than 69 % o f  the s t and rema i ning 
for the o ther three hay- typ e gra s s e s . Howeve r ,  c reeping foxt a i l i s  b e t ter 
s u i t ed for we t t er  s i tes and no t we l l  adap ted to d ry uplands . Li t t le is 
known of  the adap tab i l i ty of  meadow b romegra s s  in South Dako ta a l th ough 
i t  has been repo r t ed to be adap t ab l e  on dry up lands in Idaho where annua l 
p rec i p i tat ion i s  grea ter th an 15 inches . 
Conc lus ions 
New s eed ings should be def erred from gra z ing during th e f i r s t  two 
growi ng seasons to a i d  s tand es t ab l i shment . Di f ferent s o i l  types have 
di f fering fer ti l i zer  requirements , so soi l nu trient tes ts should be 
ob ta ined b e fore apply ing fer t i l i zer . In general , the s oi ls a t  the 
An telope Range nurs ery appea r to req u i re at lea s t  40 pounds of ni trogen 
annua l ly for maximum yield of improved va riet ies o f  cool  season gra s s es . 
Less nitrogen i s  requi red in d ry yea r s . 
Based on the i r  respons e to annua l mowi ng , the gra s s e s  repo r t ed in 
this t ri a l  appear to requi re int ens ive management s uch as fer t i l i za t ion 
and weed cont rol  in order to pro long th eir  l i fe span . The pas ture 
gras ses wo uld very l ikely res pond di f ferent ly to gra z ing than they did to 
mowing once each yea r . 
Cos t  input for land pre para t ion , s eeding , deferment , fer t i l i za t ion , 
weed contro l  and i ntens ive gra z ing managemen t mus t be cons idered before 
implementing a special us e p l ant ing . Such p lant ings shou ld be s epa ra tely 
fenced t o  faci l i ta te the intens ive management requi red . Since the 
inves tment requ i red for es t ab li sh ing and mainta ining a dry land s pec ia l  use 
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pas t ure or hay land p lant ing is q ui t e  large , th es e types o f  p lant ings should 
be made on s i tes h aving h i gh , ra ther than low , produc t ive potent ial . 
Imp roved selec tions o f  cool  s eason gras ses can b e  an impor tant add i t i on to a 
ranch . Gra zing a spec i a l  us e pas ture in s pring and early summer c an 
provide a valuable  period o f  deferment for nat ive range . Fa ll  gra z ing o f  
some grasses  may a l s o  be p os s ib l e . 
Add i t iona l informa t i on on imp roved gra s s es for speci fic  purpos es may b e  
found i n  South Dako ta Sta t e  Univer s i ty Agr icul tural Exp erimen t S t a t i on 
Bulle tin 6 4 2 , and SDSU Cooperat ive Ex tens ion Service Fac t  Sh eets 546 , 5 4 7 , 
5 4 8  and 549 . 
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Tab le 1 .  To tal annua l ,  growing s eason and vege t a t ion year prec i p i t a t i on 
and departures from normal a t  Red i g ,  S0uth Dako ta , 1 9 70- 1 9 79 .  
To tal Annual 
Depar ture 
1 9 70 1 4 .  2 7  ( 1 . 50 )  
1 9 7 1  20 . 1 9 ( 7 . 4 2 )  
1 9 7 2  1 4 . 84 2 . 0 7 )  
1 9 7 3 1 5 . 1 8  ( 2 . 4 1 )  
1 9  74 1 1 . 90 (- 2 . 1 6 ) 
1 9 7 5  1 7 . 6 5 3 . 59 )  
1 9 7 6  1 8 . 1 1 4 . 05 )  
1 9 7 7  2 4 . 0 8 ( 1 0 . 0 2 )  
1 9 78 E20 . 30 ( 6 . 2 4 )  
19  7 9  1 3 . 4 1 (-0 . 6 5 )  
E = es t ima ted 
G . S l / rowing ea s on-
Departure 
1 1 .  04  ( 1 . 0 5 ) 
1 4 . 06 ( 4 . 0 7 )  
1 1 . 34 ( 1 . 35 )  
1 1 . 36 ( 1 .  3 7 )  
9 . 90  ( - 1 . 4 8 )  
1 3 . 60 ( 2 . 2 2 )  
1 6 . 5 7 ( 5 . 1 9 )  
1 5 . 2 7 ( 3 . 89 )  
1 7 . 1 7  ( 5 . 79 )  
1 1 . 1 3  (-0 . 2 5 )  
v . y 2 /  egeta t i on ea r-
Depart ure 
1 5 . 84 ( 3 . 0 7 )  
1 9 . 35  ( 6 . 5 8 )  
1 3 . 1 6  ( 0 . 39 )  
1 3 . 1 5  ( 0 . 39 )  
1 7 . 1 2  ( 3 . 06 )  
1 8 . 84 4 . 7 8 )  
1 7 . 6 8 3 . 6 2 )  
2 5 . 38 ( 1 1 . 3 2 )  
1 5 . 0 4 ( 0 . 9 8 )  
l / G . S - rowing eason = Ap ril  th rough Sep tember 
2 /v . - ege ta t ion 
sea son 
Yea r  = previ ous September through Augus t o f  current growing 
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Tab le 2 .  Annual yield  ( lb / acre t o  neares t 2 5  lb ) and rank ( % )  o f  1 2  cool season gra s s e s  s eeded in Ap r i l  1 9 7 1  
a t  the Ant e lope Range Field S t a t i on ,  Ha rding Coun ty , South Dakota , 19 7 3- 7 9 . 
1 9 7 3  1 9 7 5  1 9 76 1 9 7 7  1 9 78 1 9 79 
Yield /Rankl/ Y i e ld /Rank Y i e ld /Rank Y i e ld /Rank Yi eld / Rank Y i e ld / Rank 
COOL SEASON PASTURE-TYPE GRAS SES : 
Cres t ed whea t gras s  ( Fa i rway ) 
Cres ted whea t gras s (Nordan )  
Rus s ian wi ldrye (Vina l l )  
Wes t ern whea t gras s (Mandan 456 ) 
Green need l egrass  ( Lodorrn )  
Green need legrass ( SD-9 3 )  
Average Annual Yield : 2 1 Averag e Na t ive Fo rage Yield-
COOL SEASON HAY-TYPE GRAS SES : 
I ntermed i a t e  whea t gr a s s  ( Oahe ) 
Pub es cent whea t grass ( Luna ) 
Pub e s c en t  whea t gras s (Mandan 7 59 )  
Meadow b rornegras s (Rega r )  
Creep i ng fox t a i l  ( Ga r r i s on )  
Bas in wi ldrye (WY-8 1 3 ) 
Average Annual Yi eld : 
2 35 0 /  7 2  
2 3 50 / 7 2  
1 6 2 5 /  5 0  
2 0 5 0 /  6 3  
3 2 5 0 / 1 00 
2 8 50 / 88 
24 1 2  
l l OO 
3 7 0 0 / 100  
2 300 / 62  
2 6 7 5 /  72  
2 2 7 5 /  6 1  
1 9 7 5 /  5 3  
---- / ---
2 5 85 
1 500 / 6 2  
1 7 7 5 /  7 3  
---- /---
2 4 2 5 /  1 0 0  
2 3 2 5 /  9 6  
2 32 5 /  9 6  
2 0 70 
1 500  
2 3 7 5 /  9 2  
2 2 2 5 /  86 
1 3 7 5 /  5 3  
1 50 5 /  59 
1 2 7 5 /  50 
2 5 7 5 / 1 00 
1 888 
_l/ Rank = p er cen tage of h i ghes t annual yield in each group . 
600 / 5 1  4 2 5 /  85 3 300 / 9 0  
700 / 6 0  5 00 / 100 3 2 7 5 /  90 
200 / 1 7  200 / 40 8 50 /  2 3  
8 2 5 /  70 300 / 6 0  36 50/  100  
1 1 7 5 /  100  3 50 /  70  3 5 2 5 / 9 7  
1 0 2 5 /  8 7  3 2 5 /  6 5  2 9 2 5 /  80 
7 5 4  3 5 0  29 2 1  
1 1 5 0  6 7 5 1460  
1 000 / 1 00 600 / 1 00 3800 / 1 00 
800 / 80 2 5 0 /  42 2 8 7 5 /  76 
700 / 70 3 2 5 /  54 30 7 5 /  8 1  
400 /  40 50 / 8 3 1 2 5 /  8 2  
2 5 0 /  2 5  1 0 0 /  1 7  2 700 / 7 1  
5 2 5 /  5 2  4 7 5 /  7 9  1 55 0 /  4 1  
6 1 2 300 2854  
1/Na t ive forage samp led on  Th in Clayp en range s i t e  1 9 7 5- 7 8 ;  yi e lds we re e s t ima ted in 1 9 7 3  and 1 9 79 . 
1 0 2 5 /  8 2  
900 / 7 2  
1 25 /  1 0  
1 2 50 / 100  
7 2 5 /  58  
800 / 64  
80 4 
9 00 
1 0 7 5 / 1 0 0  
825 / 7 7  
7 7 5 /  7 2  
5 7 5 /  5 3  
3 2 5 / 30 
1 2 5 /  1 2  
6 1 7 
